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AMS fMDMENT TO THF CLAIMS 

1 . (Withdrawn) A method for insitu minimization of Infiltration and exfiltratlon of 
underground pipes comprising the following steps: 

a) fonning an eiastlcaily coilable and radially expandable support having a 
diameter when In a relaxed state; 

b) colling the support to a reduced diameter under tension; 

c) inserting the tensioned colled support into an interior annulus of a pipe 
where a first Inner surface of the pipe wail has a diameter smaller than the 
outer diameter of the support in a relaxed state; 

d) releasing the tension of the support when at a selected location; and 

e) expanding the outer diameter of the support to contact the inner surface of 
the pipe wall forming the interior pipe diameter. 

2. (Withdrawn) The method of claim 1 further comprising the step of 
incorporating a thermally responsive material with the support. 

3. (Withdrawn) The method of claim 2 further comprising the step of 
impregnating the support with the thermally responsive material. 

4. (Withdrawn) The method of claim 1 comprising the step of incorporating a 
partially cured thermally responsive material. 

5. (Withdrawn) The method of claim 4 further comprising the step of 
impregnating the support with the partially cured thenmally responsive 
material. 

6. (Withdrawn) The method of claim 1 further comprising the step of 
incorporating an electrical conductor with the support with separable 
connections to an electrical power source. 

7. (Withdrawn) The invention of claim 6 wherein the material contains electrically 
conductive elongated components. 

8. (Withdrawn) The method of claim 7 wherein the elongated components are 
carbon fibers. 

9. (Withdrawn) The method of claim 1 further comprising constructing the 
support with electrically conductive material. 
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10. (Withdrawn) The method of claim 9 further comprising constructing the 
support with a metal. 

1 1 . (Withdrawn) The method of claim 1 further comprising heating the support 
after release of tension. 

12. (Withdrawn) The method of claim 9 wherein the heat is created by eleotrlcal 
resistivity or impedance of the support 

13. (Withdrawn) The method of claim 2 further comprising the step of pressing 
the themnally reactive material into surficiai voids and undulations of the first 
Inner pipe wdii after release of tension. 

14. (Withdrawn) The method of claim 4 further comprising the step of pressing 
the partially cured chemical reactant into surncial voids and undulations of the 
first Inner pipe wall after release of tension. 

1 5. (Withdrawn) The method of claim 1 1 further comprising the step of curing the 
reactant and rigidizing the support to form a solid inner layer proximate to the 
first inner pipe wall. 

16. (Cunrently Amended) A method for In situ minimization of Inf iltration and ex- 
filtration of underground pipes comprising the foilowinq stops: 

(a) forming an elastlcaHv coilabte and radiaitv expandable support having a • 

diameter when In a relaxed state: 
(b^ coiling the expandable support to a reduced diameter under tension: 

(c) inserting the expandable support into an interior annuius of a pipe where a 
first Inner surface of the pipe wail has a diameter smaller than the outer 
diameter of the expandable support in a relaxed state: 

(d) releasing the tension of the expandable support when at a selected 
location: 

(e) expanding the outer diameter of the expandable support to contact the 
inner surface of the pipe wall fomning the Interior pipe diameter: and 

(f) Injecting at least one chemical reactant into t he around to fomi a reaction 
product 
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Tho mothod of claim 1 further comprlo i ng th e uoo of tho Injooting at lo a st one 
ohom l cal reaotont into tho ground to form a r e oot i on producti 

1 7. (Original) The method of claim 1 6 further comprising the step of creating a 
closed cell foam reaction product. 

18. (Original) The method of claim 16 wherein the reaction product reduces 
spaces within the ground and between the ground and a second outer pipe 
wall surface. 

19. (Currently Amended) The invention of claim 16 wherein the chemical 
reactant Is selected from a group consisting of a hybrid polyurethane or 
polyester/polyurethane blend resin, and epoxy resins combined with diluents, 
catalysts, blowing agents and surfactants, a acryllmide, and cementltous 
slurry. 

20. (Currently Amended) The method of claim 16 wherein the radial expansion of 
the expandable support re l axed matoria l minimizes the infiltration of the 
chemical readant or and reaction product into the pipe. 

21. (Withdrawn) A method for insitu minimization of infiltration and exfiltratlon of 
underground pipes having thicl<ness between a first Inner surface and a 
second outer surface comprising the following steps: 

a. inserting into the pipe a beatable and radially expandable tensioned coil 
support containing thermal responsive material in communication with the 
ground surface; 

b. releasing the tension to allow an outer surface of the support to press the 
to the first Inner surface of the pipe; 

c. injecting a reactant Into the ground; and 

d. heating the coil to radiate heat through the thickness of the pipe to the 
ground proximate to the second outer surface. 

22. (Withdrawn) The method of claim 21 further comprising radiating heat to 
create a reaction product of expanding close cell foam. 
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23. (Withdrawn) The method of claim 21 further comprising heating the ground 
proximate to the second outer surface of the pipe prior to insertion of the 
reactant* 

24. (Withdrawn) The method of claim 21 further comprising rigldizing the themial- 
responsive material while pressed to the first interior surface of the pipe, 

26- (Withdrawn) The method of claim 23 further comprising shortening the cure 
time of the injected chemical reactant foam proximate to second outer surface 
Is shortened. 

26. (Withdrawn) The method of claim 21 further comprising removing the support 
after the rigidizing the thermal-responsive material. 

27. (Withdrawn) The method of claim 26 further comprising the step of recoiling 
the support into a smaller diameter prior to removal from the pipe. 

28. (Withdrawn) The method of claim 21 further comprising placing a radially 
inward tensioned support on the second outer pipe wall surface. 

29. (Withdrawn) The method of claim 28 further comprising the injecting a 
themially responsive material into the pipe wall between the radially Inward 
tensioned support and the inner radially expandable tensioned support. 

30. (Cuirently Amended) An in situ [[AJ] method of repairing defects in the wall of 
a fluid conveying pipe positioned In the around comprising the steps of: 

(a) Impregnating a tensionable and expandable support with a thermally 
fBsponsive material chem i c a l roootant ; 

(b) tension winding the expandable t mprognatod support to a reduced 
diameter while the thermallv responsive material feaetant is In a partially 
cured state; 

(c) Inserting the tension wound expandable support material into a Interior 
annulus of a pipe having an interior diameter smaller than the expandable 
expandinf outer diameter of the tension wound ex pandable support 
matoriol ; 

(d) releasing the tension of the expandable support imprognotod wound 
ffidteflal when at a selected location proximate to the pipe defect; 
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(e) expanding the outer diameter of the expandable aupport repair dov i o e to 
contact the inner auitace of the pipe wall fbnning the Interior pipe 
diameter: ami 

{f\ jn|ectinQ a chemical reactant Into the around to form a reaction product; 
and 

(9) completing the cure of the Impregnated thermally responsive material 
Ghom l oq l reactant , 

31. {Currently amended) The method of claim 30 comprising the further steps of: 

(a) ucing a h e at rooponc l vo chomica l r e actant; incorporating electrically 
conductive materials into the expandable support; 

(b) attaching coparob l o electrically conductive connectors mea«e to the 
expandable support In communication with a electrical power source; 

(d) conducting electric current through the conductive material within the 
i mpr e gnat e d expandable support to create heat; 

(e) using the heat to complete the cure of the thermally responsive material 
GhomicQ l njQotant ; end 

(f) detaching the electric power connectors from the tens i on wound 
expandable support motoriol , 

32. (Cun-ently amended) The method of claim 30 wherein the thennailv 
responsive material ohom i oa i rooot a nt is at a B stage at the time of Insertion 
into the pipe. 

33. (Currently amended) The method of claim 30 wherein the thermally 
responsive material ohomioa i react a nt Is an ester. 

34. (Withdrawn) A method of repairing defects In the wall of a fluid conveying 
pipe comprising the steps of: 

a. impregnating a chemical reactant into a tenslonable and radially 
compressible colled support with a annular diameter; 

tension un-winding the Impregnated support around an outer pipe wall 
having a larger diameter while the chemical reactant is in a partially cured 
state; 
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c. releasing the tension of the Impregnated wound material when at a 
selected location proximate to the pipe defect; and 

d. completing the cure of the chemical reactant after removing the tensloned 
force expanding the annular diameter of the support. 

35 through 44 (Cancelled) 

45. (New) The Invention of claim 30 wherein the chemical reactant comprises a 
hybrid polyurethane or polyester/polyurethane blend resin. 

46. (New) The invention of claim 30 wherein the chemical reactant comprises an 
epoxy resin. 

47. (New) An in situ method of repairing defects In the wall of a fluid conveying 
pipe positioned in ground comprising the steps of: 

(a) tension winding a coilable and expandable support to a reduced diameter 
wherein the expandable support comprises one or more electrically 
conductive fibers or wires; 

(b) inserting the tension wound expandable support Into a interior annulus of 
a pipe having an Interior diameter smaller than the expandable outer 
diameter of the expandable support; 

(c) releasing the tension of the expandable support when at a selected 
location proximate to a pipe defect; 

(d) injecting a chemical reactant into the ground to form a reaction product; 
and 

(e) energizing the electrically conductive fiber or wire with electrical cunrent. 

48. (New) The method of claim 47 wherein the chemical reactant comprises a 
hybrid polyurethane or polyester/polyurethane blend resin. 

49. (New) The method of claim 47 wherein the chemical reactant comprises an 
epoxy resin. 
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